In this note the author uses order statistics to estimate WCRE and WCE in terms of empirical and survival functions. An example in both cases normal and exponential WFs is analyzed.
Introduction
Let X be a non-negative absolutely continuous random variable (RV) describing a component failure time, with the probability density function (PDF), f (x), the cumulative distribution function (CDF), F (x) = P (X ≤ x), and the survival function (SF), F (x) = P (X > x).
Following [6] for given function x ∈ R → ϕ(x) ≥ 0, and the PDF f , the weighted cumulative residual entropy (WCRE) of X (or F ) with weight function (WF) ϕ is defined by A standard agreement 0 = 0 · log 0 = 0 · log ∞ is adopted. Given the CDF, x ∈ R + → F (x) ∈ [0, 1], with WF ϕ, the weighted cumulative entropy (WCE) of a RV X is presented by
Note that in particular ϕ(x) = x the WCRE and WCE in (1.1) and (1.2) turn (8) and (9) in [3] . Evidentally for ϕ ≡ 1, the WCRE and WCE take the forms CRE and CE, cf. [2] . Passing to Kullback-Leibler divergence D(. .) and CRE E(.), it's worthwhile to note that 
ϕ(x) = a n x n + a n−1
Observe that the WCRE reads
The weighted entropy defined in [6] , h w ϕ , for the equilibrium RV, X e , associated to a nonnegative RV X with SF F relates to the WCRE by
The reader would be addressed to [6] for numerous properties and motivations of WCRE and WCE. Also refer to [1] , [5] for more details regarding the weighted entropies.
The main aim of this work is to represent an empirical estimator for WCRE and WCE, following analogue arguments in [3] , [4] .
Main results
The paper statistically focuses on the estimation of WCRE and WCE with general WF ϕ by using the order statistics. Here and below F n and F stand the empirical distribution and survival function of random sample X 1 , X 2 , . . . , X n at point x:
where 1{X ≤ x} is the indicator function of the event {X ≤ x}. 
Paying homage to the Theorem 9 in [4] , with similar methodology the following assertion holds true, omitting the proof.
Then the empirical WCRE convergens to the WCRE of X, that is :
Next, consider the order statistics of random sample, denote by X (1) , X (2) , . . . , X (n) , indeed on the other hand E w ϕ ( F n ) renders the empirical quantity as
Further, set
In addition following more straightforward computation yields
The note is concluded by giving an example in order to discuss the represented estimation for WCRE and WCE above. In fact in Example 2.1, two Normal and Exponential WFs are considered. The observations from the simulations are coincide with analytical computation here and in [6] . The graphs in Figure I .1, I.2 present the empirical WCRE and WCE for the given data in particular value of σ = 0.5, 1, 2. These simulations show that both WCRE and WCE are increasing in σ, however this is what we were expecting from the analytical calculations. In addition, for biggest σ = 2, same as CRE and CE, when the number of sample order data, n, is increasing the both curves WCRE and WCE are ascending as well, whereas for small value of σ this is violated. For instant for σ = 0. Here also the WCRE and WCE are increasing when t is increasing. Although in spite of Normal WF case, for each value of t the WCRE and WCE increase singly.
